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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an atmospheric gas- 
generating device for a heat treatment furnace to almost evenly 
heat a retort and improve thermal efficiency. 

SOLUTION: A retort 20 arranged in a furnace chamber 1 1 forms a 
double cylindrical body consisting of inside and outside cylinder 
bodies 21 and 22 arranged concentrically with a given space in a 
radial direction therebetween so that a catalyst containing space S 
is formed in an internal part. Further, an lowing means 30 is 
provided to forcibly circulate heated air through the furnace 
chamber 1 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1] The furnace room which has a heating means, and the interior are filled up with a predetermined 
catalyst, and it has the retort heated by predetermined temperature in the above-mentioned furnace 
interior of a room. Material gas is set within the above-mentioned retort to decomposition or the 
atmosphere gas generator for heat treating furnaces which conversion is carried out [ atmosphere gas 
generator ] and generates the controlled atmosphere for heat treating furnaces. The above-mentioned 
retort contains the inside barrel and outside barrel which have been concentrically arranged with 
predetermined spacing radial so that catalyst storage space may be generated inside. And while the both 
ends between each of that barrel consist of duplex tube-like objects blockaded in the 1st end wall which 
has gas supply opening, and the 2nd end wall which has gas exhaust The atmosphere gas generator for 
heat treating furnaces characterized by forming a ventilation means to circulate heating air compulsorily in 
the above-mentioned furnace interior of a room. 

[Claim 2] The atmosphere gas generator for heat treating furnaces according to claim 1 characterized by 
consisting of a radial blower fan with which the retort of the above-mentioned duplex tube-like object 
made the axis almost perpendicular, and was installed in the above-mentioned furnace interior of a room, 
and the above-mentioned ventilation means has been arranged in the upper part of this retort, or a lower 
part location at the axis and same axle. 

[Claim 3] The atmosphere gas generator for heat treating furnaces according to claim 2 characterized by 
arranging at the bottom the 2nd end wall in which the 1st end wall which has the above-mentioned gas 
supply opening when the retort of the above-mentioned duplex tube-tike object makes the axis almost 
perpendicular and is installed in the above-mentioned furnace interior of a room has the above-mentioned 
gas exhaust with the down side. 

[Claim 4] The above-mentioned gas supply opening and the above-mentioned gas exhaust are an 
atmosphere gas generator for heat treating furnaces according to claim 1, 2, or 3 characterized by being 
formed in each of that end wall at equal spacing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If it says in more detail about the atmosphere gas generator for heat treating 
furnaces, the heat transfer coefficient of this invention in a retort front face is high, and it relates to the 
atmosphere gas generator for heat treating furnaces with good thermal efficiency. 
[0002] 

[Description of the Prior Art] After processing work pieces, such as the gearing and various kinds of shafts 
which are formed from steel materials, such as carbon steel (SC material), nickel-Cr steel, nickel-Cr-Mo 
steel, Cr steel, and Cr-Mo steel, a piston pin, and a crankshaft, by forging etc., heat treatment of steel 
materials is performed in order to strengthen the metal texture. 

[0003] Carburization and nitriding treatment occur as the example. Although carried out within nitrogen- 
gas-atmosphere mind that carburization was performed within the carbon monoxide gas ambient 
atmosphere of the furnace interior of a room made into predetermined temperature, and nitriding was 
similarly made into predetermined temperature, since gas with high purity is needed for heat treatment of 
this kind at a large quantity, the gas generator is used together to the heat treating furnace. 
[0004] If the typical conventional example of that gas generator is explained based on drawin g 3 , as a 
heating means, it has the furnace room 1 which consists of a bridge wall which has an electric heater 2, 
and the retort 3 in which it filled up with predetermined catalyst 3a in this furnace room 1 is arranged. 
[0005] Delivery pipe 4a and discharge pipe 4b of converted gas of material gas are prepared in the retort 3, 
and where a retort 3 is heated by making the inside of the furnace room 1 into an elevated temperature by 
the electric heater 2, if a propane is supplied as material gas from delivery pipe 4a, the carbon monoxide by 
which conversion was carried out will be obtained from discharge pipe 4b. Moreover, if ammonia is used as 
material gas, nitrogen gas and hydrogen gas will be obtained. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, within a retort 3, according to an operation of the catalyst 
3a, although conversion is carried out, decomposition and heat transfer [ as opposed to / decomposition 
reaction / the / with last thing / the retort 3 from an electric heater 2 in the residence time in a retort 3 ] 
involve [ material gas ] greatly. 

[0007] It is ideal that all the fields in a retort 3 are heated by homogeneity with laying temperature. Here, 
although it is three paths of the radiant heat conduction to retort 3 front face from an electric heater 2, 
convection-current heat conduction with heating air, and heat conduction over the catalyst of a retort 3 to 
the interior as a heat-conduction path which results even in catalyst 3a in the retort 3 from an electric 
heater 2, in order to heat the inside of a retort 3 to homogeneity in these paths, it is required that the 
temperature in the furnace room 1 should be uniform as the premise. 

[0008] However, with a conventional configuration like drawing 3 as a practical question, even if it arranges 
an electric heater 2 equally to the inner skin of the furnace room 1, the place where temperature is high, 
and a low place will be generated in the furnace room 1 , consequently the temperature in a retort 3 will 
also become an ununiformity. 

[0009] Then, to increase and to heat surface area to homogeneity if possible is also tried by using a retort 
3 as two or more juxtaposition branch pipes instead of one single tubing. For example, supposing the 
diameter is 400phi in the case of single tubing, a diameter branching it like juxtaposition of 100phi to four, 
and securing a larger heat-conduction area to them is also performed. 

[0010] Unless according to this the temperature in the furnace room 1 is uniform although the degree 
difference of tubing internal temperature can be lessened if it sees about one retort tubing, it cannot be 
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denjpd into. each branch pipe that a temperature gradient still arises. Since not only it but a retort is 
followed on branching in two or more retort tubing and the structure becomes complicated, it cannot be 
denied that the part and a design become difficult. 

[001 1] Then, it was made in order to solve such a technical problem, and according to the heat transfer 
coefficient in a retort front face being high, this invention can heat a retort to homogeneity mostly, and the 
purpose is good, and at temperature lower than before, in material gas, it has thermal efficiency in 
conversion and offering the structural comparatively simple atmosphere gas generator for heat treating 
furnaces while decomposing. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the furnace room where 
this invention has a heating means, and the interior are filled up with a predetermined catalyst. Have the 
retort heated by predetermined temperature in the above-mentioned furnace interior of a room, and 
material gas is set within the above-mentioned retort to decomposition or the atmosphere gas generator 
for heat treating furnaces which conversion is carried out [ atmosphere gas generator ] and generates the 
controlled atmosphere for heat treating furnaces. The above-mentioned retort contains the inside barrel 
and outside barrel which have been concentrically arranged with predetermined spacing radial so that 
catalyst storage space may be generated inside. And while the both ends between each of that barrel 
consist of duplex tube-like objects blockaded in the 1st end wall which has gas supply opening, and the 2nd 
end wall which has gas exhaust, it is characterized by forming a ventilation means to circulate heating air 
compulsorily in the above-mentioned furnace interior of a room. 

[0013] According to this configuration, since a retort consists of a duplex tube-like object, the surface 
area by that peripheral face and inner skin is large, and since the heating air of the furnace interior of a 
room is moreover transmitted to homogeneity to the total surface area of a retort with a ventilation means, 
the decomposition reaction within a retort can be efficiently carried out more for whenever [ furnace 
temperature ] to homogeneity also as temperature (for example, temperature lower about 100-250 degrees 
C than before) lower than before. This means that the life of a retort is prolonged sharply. 
[0014] If the hot blast amount of supply by the convection current is set to V (kg/h) here and the 
temperature gradient in Q (Kcal/h) and a furnace is set to deltaT for a thermal load (heat of absorption of 
a retort), since it is Vxdelta T=Q, the hot blast amount of supply V by the ventilation means will be 
calculated by V=Q/delta T. 

[0015] As for the retort of a duplex tube-like object, in this invention, it is desirable to consist of a radial 
blower fan with which it was installed in the furnace interior of a room, having used the axis as almost 
perpendicular, and the ventilation means has been arranged in the upper part of this retort or a lower part 
location at the axis and same axle. 

[0016] Thus, according to [ when the retort of a duplex tube-like object makes the axis almost 
perpendicular and is installed in the furnace interior of a room it is desirable to arrange the 2nd end wall 
which has the bottom and gas exhaust for the 1st end wall which has gas supply opening to the up side 
and ] this, from the bottom, material gas can turn the inside of a retort upwards, and can circulate it 
efficiently. 

[0017] Moreover, it can be said that gas supply opening and gas exhaust are desirable when being formed 
in each of that end wall at equal spacing decomposes material gas into homogeneity within a retort. 
[0018] 

[Embodiment of the Invention] Next, when you understand the technical thought of this invention better, 
the example shown in drawin g 1 and drawing 2 is explained. In addition, drawin g 1 is the sectional view of 
this gas generator, and the perspective view of the retort as that important section is shown in drawing 2 . 
[0019] This gas generator 10 is equipped with the furnace room 1 1 of the predetermined volume where 
that perimeter was surrounded by the bridge wall 101. Although the furnace rooms 1 1 may be any of a 
cylindrical shape and an rectangular pipe form, in this example, the cylindrical shape is adopted and the 
electric heater 12 as a heating means is formed in that interior. In this case, two or more [ those ] are 
arranged at equal spacing at the inner skin side of the furnace room 1 1 as a cylindrical heater at which an 
electric heater 12 penetrates the inside of the furnace room 1 1 in that vertical direction. 
[0020] In the furnace room 1 1 , the retort 20 which consists of a duplex tube-like object is formed. That is, 
in this example, a retort 20 is equipped with the inside cylinder object 21 and the outside cylinder object 22 
which is a major diameter and has been concentrically arranged around it rather than this inside cylinder 
object 21, and let it be the space S where between them contains a catalyst 23. The end walls 24 and 25 
for blockading the catalyst storage space S are formed in the both ends of each cylinder objects 21 and 
22. 
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[002,1] This, retort 20 makes that axis almost perpendicular, and is arranged in the center in the furnace 
room 11, namely, it is arranged in same axle to the furnace room 11, and the delivery pipe 241 of material 
gas is connected to the 1st lower end wall 24. Moreover, the discharge pipe 251 for taking out cracked gas 
is connected to the 2nd upper end wall 25. 

[0022] In this example, both the delivery pipe 241 and the discharge pipe 251 are equally arranged as a 
Uichi Hidari pair at each of those end walls 24 and 25. Each of that delivery pipe 241,241 is pulled out by 
the furnace outsole section, and is opened for free passage by the material gas service main 26 through 
the branch pipe 252,252, respectively. Moreover, the discharge pipe 251,251 is pulled out by the furnace 
Sotogami section, and after it joins through the branch pipe 252,252 shown with the fictitious outline of 
drawin g 2 , it results in a heat exchanger, a condensator, etc. which are not illustrated. 
[0023] In the furnace room 1 1, a ventilation means to circulate compulsorily the heating air heated by the 
electric heater 12 is established. Although it divides roughly into a ventilation means and there are an axial 
flow mold, a radial (centrifugal) mold, and a turbo mold in it, the sirocco fan 30 of the radial mold with which 
what it is satisfied with this example of also in any of a pressure and airflow is obtained is used. 
[0024] In this example, the sirocco fan 30 is arranged in same axle with it in the up location of a retort 20, 
and is connected with the motor 32 through the driving shaft 31 of a furnace room upper wall mostly 
installed in the center. 

[0025] It circulates so that it may return from the upper part of the outside of a retort 20 to a sirocco fan 
30 by rotation of this sirocco fan 30 through the building envelope of a lower part and the inside cylinder 
object 21 of a retort 20 as the heating air in the furnace room 1 1 is shown by the arrow head A of drawin g 
1 . 

[0026] In addition, while preventing the phenomenon (the so-called shortcut) immediately absorbed by this 
sirocco fan 30, without the heating air which blew off from the sirocco fan 30 circulating through the 
outside of a retort 20, the bell mouth 253 for turning to a sirocco fan 30 the heating air which returns 
through the building envelope of the inside cylinder object 21, and guiding it is formed in the 2nd upper end 
wall 25. 

[0027] In order to obtain cracked gas with this gas generator, it energizes to an electric heater 12 and that 
heating air is compulsorily circulated for the inside of the furnace room 1 1 with a sirocco fan 30 as an 
elevated temperature (for example, about 800 degrees C). Thereby, the whole retort 20 is mostly heated by 
homogeneity and for example, the ammonia gas as material gas is efficiently decomposed into hydrogen and 
nitrogen within a retort 20. 

[0028] In addition, although the sirocco fan 30 is arranged above a retort 20 in the above-mentioned 
example, with this, arrangement may be made reverse and a sirocco fan 30 may be arranged under the 
retort 20. Moreover, the axial flow mold fans or turbo mold fans other than a radial mold are also 
employable as a ventilation means. 

[0029] Furthermore, in the above-mentioned example, although the delivery pipe of material gas and the 
discharge pipe of cracked gas are made into the pair of equal arrangement, respectively, it can set it as 
arbitration as conditions to arrange in [ number / of pipes / the ] equal, and the whole retort configuration 
can also be changed into the rectangular pipe object instead of a cylinder object depending on the case. 
Moreover, this gas generator can be used also for decomposition and the denaturation of the chemical of 
chlorofluocarbon, other liquids, or a gas. 
[0030] 

[Effect of the Invention] As explained above, according to this invention, by having used the retort as the 
duplex tube-like object Since heat is transmitted to homogeneity to the total surface area of a retort by 
obtaining big surface area by the peripheral face and inner skin, and moreover circulating compulsorily the 
heating air of the furnace interior of a room with a ventilation means, In whenever [ furnace temperature ], 
the decomposition reaction within a retort can be efficiently carried out more to homogeneity also as 
temperature (for example, temperature lower about 100-250 degrees C than before) lower than before, and 
the life of a retort is improved sharply. 

[0031] Moreover, since heat is transmitted by convection-current heat conduction to a retort in addition to 
radiant heat conduction, heat transfer effectiveness is high and heat-source cost can also be reduced 
sharply, furthermore, since structure is simple compared with the case where a retort is branched in two or 
more retort tubing, a design and manufacture are easy — etc. — effect is taken. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The sectional view having shown the example of the gas generator by this invention. 
[Drawin g 2] The perspective view having shown the important section in the above-mentioned example. 
[Drawin g 3] The typical sectional view for explaining the conventional gas generator. 
[Description of Notations] 

1 0 Gas Generator 

1 1 Furnace Room 

12 Electric Heater 

20 Retort 

21 Inside Cylinder Object 

22 Outside Cylinder Object 

23 Catalyst 

24 25 End wall 

241 Material Gas Delivery Pipe 
251 Cracked Gas Discharge Pipe 
30 Sirocco Fan (Ventilation Means) 
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DRAWINGS 



[ Drawin g 3] 
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[0 0 2 6] *43, ±«0»2fiBH2 5K*i. S/ny3 
77V30 3b^6**ffi ^ ft fcM»ffi«tf U h ;l/ h 2 0 
^(U^M^*ri>C^^:<, ■T<^^l^>'n^377>3 

±*r^i:i:fetc, rt«iP3»#2 1 (Dft^mzm-oTm 

50 SM^'>D737 7>3 O^fRj^T^F^-T^fc^ 



(4) 



5 

[0 0 2 7] CO*X«4«HT*4W»*X*»*JCtt, 
8 0 0°Cgg) £ LT\ ^n yi37 7^3 OtCT^ 

*tf 7 y^rtfxtf u h;u h 2 o rtT?**fcSJRfc» 

[0 0 2 8] fcfc, ±fB^SSC f 0T*(±>'D«y377V3 0 
tcEHLTfecfcV\ £fc, a£ffl^&£LT7^7;l/SW 
[0 0 2 9] set, ±iEjSJftWWi, IllfXOM 

[0 0 3 0] 

5, uh;vho**aafc:»Lr}is^--K:easn«* 
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RfRPF 1 1 -2 0 1 6 6 0 
6 

*fc»* jprtfflS*fl£*J;t)fii/>ja* mitt, ft**!) 
1 0 0-2 5 OICfiSffi^HflD tLTfe, Uh^hft 

[0 0 3 1] *fc, Uh;l/Hc*fl/r, IkMiafiVlctt 
[BS®ffii|ift8»J] 

[01] *«WfcJ:-5*X»4ttlI(D«ll«i&^Lte>f 



20 



[0 2] ±Ej!fli«+<OB«*SLfe»fflBI. 

[0 3] 8e*©#X«*«E«*ttW1-Sfe»OSIS»K 

®0o 



1 0 
1 1 

1 2 

2 0 
2 1 
2 2 
2 3 
2 4 
2 4 

2 5 

3 0 



2 5 «S 



[03] 




